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DRAFT OF SPECIFICATION ASSOCIATED WITH EMPLOYEE'S INVENTION 

1. TITLE OF THE INVENTION 

S Architecture for enabling CD/DVD system to uas common ECC mcmoty 

2. BACKGROUND OF THE INVENTION 
(1) Description uf the Related Art 

DVD (DigfraJ Video Disc) systems based on anew format were developed in the end of 
1995 to extend applications of CD (Compact Disc) systems as consumer optica] devices used for 
the lost two decades. Since the recording capacity of a DVD is approximately eight Uuica ihc 
recording rapacity of a CD, video data compressed in an MPEG2 formal c«m be reproduced from 
the DVD. 

Liice the CD systems, the DVD systems include optical systems and servo systems. It 
is needed thai die DVD systems have cru^xompatibility ftpah Hng ifce DVD systems to 
accommodate the CD systems so that consumers con conveniently use the DVD systems in term* 
ufa product configumton. 

Thus, a system using common CD and DVD system circuits is seriously required, and 
optimized common circuits must be established to implement a cnfrt-effertfve system. 

C2) Related Products 

As related products, there are diftiud vidcu disca^purtable (DVDs-P) and digital video 
disc-read only memories (DVD-ROMs) manufactured by Toshiba, Mitsubishi, Hitachi, Philips, 
20 ens. (ftoui November, 1995). 

* ' 1 
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(3) CoiifiBuraaon of Prior Art 

hx configurations of most DVD systems, * channel decoder for a DVD is separated from 
thai fur aCD. Her* The *»nneJ decoder is refeir^toasa"dotaprocc3SOr ,t , 

S 

(4) Operation of Prior Art 

Wheu si disc is loaded, a system camraller (or mtrjccomputer (Micom)) reads load in 
mfotxmatiQn recorded on the disc, discriminates a type of the dLft^ and rcts a flag indicating a CD 
ur DVD mode in a microcomputer register. Then, if the disc is based on the CD mode, a CD 
10 data processor is opLrotcd according to the set flag. On the other hand if the disc is based on the 
DVD mode, a DVD data jimcassrrr is operated according to the set flag. 

(5) Problem of Prior Art 

Alihuufth the CD and DVD daca processors are separaiely configured and implemented, 
15 no operational problem exists, However, tho CD and DVD data processors can be integrated un 

one chip so that a cost-efifective system can be implemented. *ih nne-chip configucatLon serves 
to physically integrate two circuits of the CD and DVD data processors. 



20- 



(6) Objects Of lavfintioa 



Therefore, it is an object of The present invention [0 -provide an ardritecture, wMcfc can 
use a common ECC core in place of separate CD and DVD cores and a DVD memory in place of 
a CD memory, thereby removing 2K bytes of an embedded CD ECC SRAM (Static Random 
Access Memory). 

25 It is another object of the present invention go provide an architectum, u/hicb can 
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Acco mm oda te a function of a CD ECC core using only a DVD ECC care whose cantml parr f 3 
partlaJJy enhanced, such that the <nza of a circuit can be reduced and on LSI (Large-Scaled 
Integrated circuit) cart be effectively ifnplwtrhf* T1 | ^j or developed. 

5 3. WHAT IS CLAIMED IS: 

A, A CD/DVD $y5U^.aan«3ri3Uig: 

an RS ECC decoder fer a CD/DVD; end 

an exiemai memory for the CD/DVD (as shown in M& 3). 

D 

&■ An architecture, comprising: 

a common ECC memory (as shown in Fig. 3). 



C An RS decoder for a CD/DVD, comprising: 
15 means for carrying out ECC correction for the CD/DVD; and 

a common memory (as shown in Fig. 4). 

4. DETAILED DESCRTFliflN W INVENTION 

20 Kig. I shows the configuration of a conventional DVD system. An optical pickup 

reads a disc signal ouU converts ihe disc signal into an electric signal* An RP qrn p lifler ^rtTpiifi^ 
the electric signal to output a pulse stream. The pulse stream is referred to as on EFM (Eight to 
Fourteen. Modulation) signal* The EFM Signal corresponds to an input Sjg"^ of a data processor 
shown in Fig. 1 or 3. 

25 fn response to foe EFM signal the data processor corrects an eiror si gnaJ gen^ted from 
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a channel, and outputs the corrected error signal to an A/V decoder in a DVD-P system or an 
ATAPIiaa DVD-ROM syswui. 

Further, the data processor reproduces a Frame Sync signal from the EFM signal, and 
ouipuis a cuntiul signal necessary for controlling a spindle motor to a di glial serm 

The daca processor and digital servo d e scribed above arc controlled by a microcomputer 

(Micom). 

Function unita shown in Kg, 3 arc a3 tbHowings. 

'Ilie KKM signal from the RF amplifier is applied to a. PLL, a Frame Sync signal 
detector and a EFMC i) demodulator. 

The HX receives the EFM signal and then generates a PLL clock signal necessary for 
deniodubting dala SyiMluUMigcd with the EFM signal 

Data demodulated by the EFM(-+-) demodulator is stored in an external memory. An 
ECC Unit reads die data Stored in the memory and performs ermr Correctiorx fi?r the read dara. 

If the ECC correction is completed, the external A/V decoder or ATAPI reads data iVoin 
the memory in TfcRponse to a data request and ourpurs toe read data to a descramhler, 

Ppanipfrm pf Prrfemd Erob^dungpfa 

Disc iitfbiuiauoji reproduced by un optical pickup is ourputted as an EFM signal through 
an RF a mplifier . The EFM signal is referred to as a pulse train. 
20 The pulse train is inputted faro a PLL, and the PLL generates a PLL clock signal 

necessary for demodulating data of the pulse train. In response to the PLL clock fl jgnfll j the 
EFM signal is laxched and a Frame/ID Sync unix detects a synchronous pattern to generate a 
symbol clodc The generated symbol clock is applied to sax EFMrt3FM(+) demodulator. Li 
raponse rn The generated -symbol clock, the HfM/HFMC+J rtpmnriiilatnr demodulates data of the 
2S EFM signal to convert 17 hits into 8 bits in a CD mode. Toe EFM/EFM(-r) dmuudulmor 
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demodulates data nf an EFM(-h) signal m conven 16 bits imo 8 bits in a DVD mode. Thtj 
demodulated data b stored in an £CC buffer. 

Where a 4M-bit DRAM, is used for nvil> a maximum number of 13 ECC blocks can 
be stared in ihc 4M«bil DRAM as shown in Fig- 5. The reason why a large-capacity memory 
S capable of storing the 13 ECC blocks is used is because a redundancy for storing and controlling 
A/V ( Audio/Visual) data encoded ac a VBR (Variable Dam Rule) is necessary for an interface 
with an A/V decoder. 

When one fcXXl hlodc ia filled in anEFM block. ECC correction is earned out and daia 
aftei: The correction is ouiputtcd to ihc A/V decoder or ATAPI (AT Attachment Packet Interface) 
10 Through the descrambler. 

The EFM and ECC units r*" R processing operations appropriate tor the CD or DVD 

in response to a flag controlled by the mici^jcan^nrt^ (Miccm). 

Since the ECC has an RS (Rced-Salamon) code based on. the following primitive 
polynomial P(x), the ECC con be commonly used for the CD and DVD. 
15 P(v) = x a +xVx 3 -**x 3 + 1 

The primitive polynomial P(X) varies with a code length and a correction range value 

CD; CI (32, 28) 02(28, 24) 
DVD: PK182, 1 72) PQ(208 ? 192) 
20 A caramon ECC hardware is used fiat' the CD and DVD modes. The common ECC 

hardware mt * be easily shared by controlling only the code length and conn ection range vahia "t". 

A compHcafled 2KL«byie meraory cunoul circuit (<n iotfcdcavcr) has been conventionally 
required to rninfrxii2c the capacity of the memory. A& shown in Fig. 5, the sufficient- memory 
capacity (based nn anpmvimaxely 8K byies) for the DVD can be easily iiiipkaneotcd and 
25 controlled. 

5 
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Alter the FCC correction in The CD raudc> CD data is ou^utted through a CD audio 

process. 

AriyjmtaKKUUft ffifefto QfThfrTnYcntign 

' 5 

The conventional CD system dcvdoped approximately two decodes ago uses a 
complicated interleaving method fSat an efficient ECC system and optimum 2K-byte memory. 
Further, when a CD ECC is connttlted by a micro pnjupmxmed method to minrrmTin the atzc of a 
circuity a function of producing an error locator polynomial is not performed in the conventional 

10 CD system: The 1 )VI > system equally per&rms basic functions of liic CD system. Thus, a 
large-Capacity memory high ECC rate ora required in the DVD system* The conventional 
DVD system is based on only a physical integration of die CD system and DVD syston. To 
develop an optimum DVD system^ a scvcral»Mcga-bit memory tor the DVD and highspeed 
pipelined ECC structure can be used for the CD in accordance with the presem invention. Thus, 

1 5 a 2K-byie SRAM (Static Random Access Memory) for a CD ECC and CIRC (Cross interleave 
Rccd Solomon) ECC decoder (based on approximately 5000 gate devices) can be removed. The 
DVD system based on approximaiely several hundreds of gate devices in accordance widi the 
present invention, can occommodncte CD ECC functions. 



6 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01 :56pm From-STAAS 4 HALSEY 202 434 1501 T-356 P 013/045 F-346 




Received from < 2024341501 > at 8127/03 3:06:45 PM pastern Daylight Time] 



Aug-27-03 01 :57pm From-STAAS & HALSEY 202 434 1501 T-356 P. 014/045 F-346 




Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 



01 :57pm 



From-STAAS & HALSEY 



202 434 1501 T-356 P. 01 5/045 F-346 



3/5 




Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:57pm From-STAAS & HALSEY 202 434 1501 T-356 P. 016/045 F-346 



4/5 




Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:57pm From-STAAS & HALSEY 202 434 1501 T-356 P. 017/045 F-346 



5/S 



32.25k 
bytes 



{ 



ECC BLOCK 0 



BLOCK 1 



BLOCK 11 



BLOCK 12 



13 ECC 
BLOCK 



<ECC MEMORY MAP FOR DVD> 



32 bytes 



256 
FRAME 



<ECC MEMORY MAP FOR CD> 



FIQ.5 : ECC BUFFER MAP FOR EXTERNAL MEMORY(4M-blt ORAM) 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:58pm From-STAAS & HALSEY 



202 434 1501 



T-356 P. 01 8/045 F-346 















J 







♦ 

■fl 

=4 



1. 



IS 



as. 









l. 


3 


1. 




3. 




& 




St" 



# 4 



199 



3 



4 














<i fit &j 






















+ -a 










199 -d S 









< J ^ f ) *»* MUM***** 1. * 2, m_ a* ^ ^ 








«■ 










os-c 






^ 4* 'V * 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01 :58pm From-STAAS 4 HALSEY 202 434 1501 T-356 P. 019/045 F-346 



"8 



»1 



3- "3- 



* A 



?l«iM «M -^"8 2te 



(TEL 5ja*P J 



-39 



«2 




^ /?W ^ *j^„ *«m*) 



1. f&9) 



it**) 



© (43). 



| ***** 



* <3 ^ 
<3 41 



100 



»^ * ? H t<r «g 



W2 = 



Witt 



•♦WW IM • •*> Mas* »»■ • 

El 



CP/t»,ii life- 5</f&n *\),to£\ ecc£- /w*»r^^- -£ff 



*i * s 



£ V T. 
MV T 



..,PROTO 



4MS-f ^ 



n ^ * 



4 *i 



*h -*| 



4 7h n -g- 
4 riiauT oj-fc.%a »flfl»to 



-tiff *<iM-H *W*]ij *M WW 
4*9-. flaw. casT^-jfe au-.4£9i7!-* 



71 



■I + d 



•a *i 

» ai a\ 



1 + 



^ T ^ 



34 



^ *j Jc. 



3 ^. 



-a *i 

^9 A 



1 >fl 



>fl ^ ^1 <r 



nl 



fA^rsoB*!^. B^ue^ 0 !^- cs-:iofl<»i* D^-;in^«iw 



?! 



(£)} ^ { ) 



fra^m^ni?^^ I gp» a. lvl 2*a 3^ gpp 



1. *AC*M: 



2. 



'a 



si s 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01 :58pm From-STAAS 4 HALSEY 202 434 1501 T-356 P. 020/045 F-346 



SITOS.CQfiftBAIIW 



t^^(ji S H m-g.* aStf ^ as iwiaew 7] 



la oiaia ana [ ^ 



. ..&t»-^ f^^sli.j^ :i&x«L&tM 

-4feL . . £!idL-^^ -*■ ^tff 

.... Jfidtt jffl^_ J^*£2i 5t 



— a^—Ba^b^-aEaia — ^^Jtt^^^ M#Jd**-Mli. 

. ..-Aft. ^at&M.-£i £5L*i0^-*. - -ff -f- ife JS^r.d„M: 

j£ki*_ ; „ „ 



.£41* Ca- 



C*4 



■*7y* si^ii OTWwDj* 71 jlsj 4^9. 



1- '1***1 
WW** 



*to. -i-swam, *g*^-s<a 
SLS cjA^,^^H. Ji - - ™ 



(3) 44 4 



4) -71^ 33)71^. 
* ...^ tlfi^ IEEE 



Received from < 2024341501 > at 8127/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:58pm F rom-STAAS & HALSEY 202 434 1501 T-356 P. 021/045 F-346 



2. ^-ea/j^aj -a^ 



-^fc^^^^ 2 



HaMIIHiUNilii 



*i« S^-M ^af 



... isds*^ IZZ1 

..-&L«a^^^ 



OS 06B 01S<4) 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:59pm Fron-STAAS & HALSEY 



202 434 1501 



T-356 P. 022/045 F-346 



c^jh 









— C.>r?£{^.7.*. — . ....... 



*J<iM] ftlHH ti^? 



'•l.t.ri....i<4H«llt*a. 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 01:59pm From-STAAS 4 HALSEY 



202 434 1501 



T-356 P. 023/045 F-346 



4. ogoaMfii &>Mie» «» 



_^^^.-.^a3^-feYi2».^S» JtWL-Slr. 3S3L-. .fcsfi-^lfe 

LjjLaa iaa^ — 

^^^^mj^^&~M^^^ — ~ 

...jiSL-J^..^^^ ***** - 

.„„„_-™-.^ ■ ^ ^ 

Ilj^L^.^...-^!^ nft^y/ *l2L,SfeSL. 

IlilSI]^ 

SSfciWe.*. 

£)*is*.ii3£& 

Z.iteft^i4- •■■ -7 — t — 

iJtaMu^j, 




Received from < 2024341501 > at 8127/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 02:00pm Frcm-STAAS & HALSEY 202 434 1501 T-356 P. 024/045 F-346 



3. -^^jfaa^fiL-SaafflL 1 

jfc.: 



-..M?jLJbL.mj&Ji.to ^^s*^ 



taiMMIIIIFHN<« 



■ mimpmi 



jmo^ *-fq$gg.^ ^| fff?>- ifczur** ■ 

~ "ijtfaii^iWss*^ 



OS-06B-01517) 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 02:00pm From-STAAS & HALSEV 



202 434 1501 



T-356 P. 025/045 F-346 



<a* Watt 



WH>l» MP»l rt 



HiuniHmii|aii|M||ii| 



"8 ...j^ juw 




JBfc _ 



6P'0ec£ ^JtfJ^tfe £g/>M-flj- e*Pt- f«C Jasr^ev jfrjft} & 



HJ i : 

2 : 



0S-C6B-015O) 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 02:00pm From-STAAS I HALSEY 



202 434 1501 



T-356 P. 026/045 F-346 



r_fcxe^M_ J 



em > — 



,**a J \ 



**** 

4-M b. t- 




TCP ourf- 



OS-06B- 016(9) tf *W;M-g.id<Kli4 



Received from < 2024341501 > at 8/27/03 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 02:01pm From-STAAS & HALSEY 



202 434 1501 



T-356 P. 027/045 F-346 



a *h8-*t ^(-a^fli'd -WM). l- 



4t **** 



At* 



4 








r 




La J 





-9- C^/ffl/D 



cpfwp etc ytfe*. 



-fir 



.i»4 & . *ifft*L cp^Jgr. fcd* fvo^5*a 7**3. 



— — 



I 



=2 



/• M |e^4. v 



0f> pBftM 
Ms. 



OS-0BB-015(9l 



Received from < 2024341501 > at 812/103 3:06:45 PM [Eastern Daylight Time] 



Aug-27-03 02:01pm Frora-STAAS I HALSEY 



202 434 1501 



T-356 P. 028/045 F-346 



g. hl e 



««] *e8 AMIS. *B2£^ *U £3 a- A QBS. 

=, 'MSS S(-a?fla« AVfi-wfl^l). 



g"CC Sleet £ 



V i- 



tH&de fa- 



tten 



2& 



\ 



v. 




OS-fSB-OlEO) 



Received from < 2024341501 > at 8/27/03 3:06:45 PIV1 [Eastern Daylight Time] 



